Abstract-The essential purpose of this wander is to develop an Interior Penalty Function (IPF) based
I. INTRODUCTION
The main objective of the present project is to develop optimum weight design procedure for steel seismic force resisting systems using interior penalty function method with constrained objective function. The seismic force resisting systems considered are; steel moment resisting frames. The other objective of this study is to investigate the seismic resistance of steel moment resisting frames equipped with diagonal buckling restrained braces. The basis for the development of the new design methodology is limit state design procedure laid in Indian code for structural steel design IS: 800-2007. Moment Resisting Frames (MRFs), demonstrating of building casings, breaking down by Equivalent Lateral Force (ELF) system and correlation of investigation results got from SAP 2000 bundle. The principle center of the venture is additionally taken a toll examination of these edges. These frames were acquainted with U.S. configuration hone in 1999, and their utilization has been generally as a building's essential seismic-stack opposing framework. It showed up in the US after the Northridge seismic tremor in 1994. In the repercussions of the 6.7-Richter-size Northridge seismic tremor of January 17, 1994, fall of stopping structure of California State University, Northridge grounds is indicated Figure 1 . It is presently acknowledged with its outline directions in current models as a relocation subordinate parallel load opposing arrangement.
Fig. 1: Parking structures that collapsed during the 1994
Northridge earthquake, California State University, their Report No. 132, sponsored by the SAC Joint Venture considered MRFs emphasized on behaviour assessment and quantification of global and local force and deformation demands for different hazard levels Krishnan et al. (2006) studied the responses of tall steel moment frame buildings in scenario magnitude 7.9 earthquakes on the southern San Andreas Fault. This work used three-dimensional, nonlinear finite element models of an existing eighteen-story moment frame building as is, and redesigned to satisfy the 1997 Uniform Building Code. The authors found that the simulated responses of the original building indicate the potential for significant damage throughout the San Fernando and Los Angeles basins. The redesigned building fared better, but still showed significant deformation in some areas. The rupture on the southern San Andreas that propagated north-to-south induced much larger building responses than the rupture that propagated south-to-north. Thomas Heaton, et al. (2007) simulates the response of 6 and 20-story steel moment-resisting frame buildings (US 1994. UBC) for ground motions recorded in the 2003 Tokachioki earthquake. They consider buildings with both perfect welds and also with brittle welds similar to those observed in the 1994 Northridge earthquake. Their simulations show that the long-period ground motions recorded in the near-source regions of the 2003 Tokachioki earthquake would have caused large inter-story drifts in flexible steel moment-resisting frame buildings designed according to the US 1994.UBC. The design of MRFs is governed by Indian building code and recommended provisions are available in literature. Structural Engineers Association of California (SEAOC) group in association with various research agencies developed the recommendations.
III. METHEDOLOGY
The design dead and live loads of 9.87 kN/m and 13.77 kN/m respectively were used for analysis and design of above referred frames. The damping ratio for dynamic analysis was assumed to be 5% of the critical damping. The importance factor of 1.0 and zone factor 0.36 was used to obtain design base shear. The beams and columns were designed as per IS: 800-2007 and seismic provisions of IS: 1893 (Part-1)-2002. The MRFs were designed as per FEMA-450, in which the response modification factor 5 for MRFs. The yield stress of the structural steel was taken as 250MPa. The considered model building frames details are given in table 1 and elevations are shown in Fig. 2&3 . The model building frames were analysed using Equivalent Lateral Force (ELF) Procedure which are briefly described in the following sections es: using ELF Procedur Analysis by 1. Evaluate the approximate period Ta of the fundamental vibration mode using an expression for steel frame building Ta = 0.085 h 0.75 (eq.1) Where: h = Height of building, in m. This excludes the basement storeys, where basement walls are connected with the ground floor deck or fitted between the building columns. Whenever the structural system has any or all of the three reactive forces having non-linear variation with the response parameters (i.e., displacement, velocity, and acceleration), a set of non-linear differential equations are evolved and need to be solved. The most common noninearity among the three are; stiffness and damping nonlinearities. In the stiffness non-linearity, two types of nonlinearity may be encountered, namely, the geometric nonlinearity and the material non-linearity. The present study deals material non-linearity. Because the equations of motion for multi-degrees of freedom (MDOF) system are a set of coupled non-linear differential equations, their solutions are difficult to obtain analytically. Most of the solution procedures are numerical based and obtain the solution by solving the incremental equations of motion. The incremental equations of motion make the problem linear over the small time interval Δt. The solution is then obtained using the techniques for solving the linear differential equations. However, under certain conditions, iterations are required at each time step in order to obtain the current solution. The frames along with rigid supports shown in Figure 2 to 3 were analyzed for Bhuj earthquake data using NTH procedure. Direct integration of the full equations of motion without the use of modal superposition is performed using SAP 2000. The direct integration analyses performed with decreasing time-step sizes until the step size is small enough that results satisfy convergence criteria of 0.001. (Which type of method you are using? Either Eigen value analysis or direct integration). The forces in the members of MRFs are computed by using NTH analysis and tabulated in tables 4 and 5. Solving constrained optimization problems is generally cumbersome, there are methods such as the feasible directions method that solves the constrained problems directly, the main strategy behind the penalty methods is to change the form of the above constrained optimization problem to an unconstrained form so that unconstrained optimization techniques can be applied. 
Optimum design of MRF members:
The columns and beams of steel MRFs are taken as welded I-sections and subjected to internal forces. Columns are subjected to axial compressive forces and bending moments and the effect of shear is ignored wherein in beams the axial force in ignored and shear force and bending moments are considered.
Fig. 4: Flow chart for interior penalty function
With the assumption that the beam is subjected to shear and bending moment the behaviour constraint modifies keeping all other constraints remaining same due to the effect of shear. The optimization algorithm developed is applied to MRFs and the results.
IV. RESULTS AND DISCUSSION
The results of the analysis and optimum design. The analysis includes both ELF procedure and NTH analysis for steel MRFs of 6 and 9 floors. Also the optimum design variables and objective function values are presented in tables 8 to 11. From the values obtained from optimization technique, graphs between number of storeys and storey optimum weight were plotted and presented in figures 5 and 6. As can be seen from the graph, the relationship of storey levels versus cost function is roughly linear. 
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